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AMENDMENTS TO CLAIMS 

• Please cancel claims 13-15 and 18-20. 

Please amend pending claims 1, 4-6, 9-11, and 16 as indicated below. A complete 
listing of all claims and their status in the application are as follows: 

1. (currently amended) A method of manufacturing a heterojunction bipolar 

transistor comprising: 

providing a semiconductor substrate having a collector region; 
forming an intrinsic base region of a compound serniconductive material over the 
collector region; 

forming a reverse emitter window over a portion of the intrinsic base region; 
Arming a poWsilicon laver over th e mvftvss emitter window and the remaining portio n, 

of the intrinsic b ase reeion: 
performing a chemical mechanical p olish of the nolvsUicon layer to level the upper 

■surface of the polvsilic™ laver wit h the upper surface of the reverse emitter 

window; 

recessing the nolvsilicon **™ helow the .inner surface of ftg reverse emitter window 
to form an extrinsic base structure over a remaining portion of the intrinsic 
base region; 

growing a dielectric laver over the extrinsic base structure: 

processing the reverse emitter window to form an emitter window having a multi- 
layer reverse insulating spacer therein; 
forming an emitter structure in the emitter window; 

forming an interlevel dielectric layer over the collector region, extrinsic base structure 

and emitter structure; and 
forming connections through the interlevel dielectric layer to the collector region, the 

extrinsic base structure, and the emitter structure. 
2. (original) The method as claimed in claim 1 wherein forming the intrinsic 
base region comprises forming a layer of compound serniconductive material of silicon- 
germanium, silicon-germanium-carbon, or a combination thereof . 
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3. (original) The method as claimed in claim 1 wherein forming the intrinsic 
base region comprises forming a compound semiconductive material layer by selectively 
depositing, selectively growing, or field depositing, or a combination thereof. 

4. (currently amended) The method as claimed in claim 1-whetei n wherein: 
forming the reverse emitter window comprises forming a first insulating layer and a 

second insulating laye r; and 
pr ™ g «in p the rewre emitter w indow comprises anisotrOPicaUv etching the first 
ino.latin p laver and the second in stating laver to form an emitter window 
having a multi-laver reve rse insulating spacer therein. 

5. (currently amended) The method as claimed in claim 1 wherei n processing 
the rovoroo emitter window eemgrises aniao li opically otohiug, the first inouloting layer and tho 
s o oond moulating layer to form an o u u ttc. window ha v ing a multi luj o r reverse insula tin g 

Sf h«^h&fflBing §S iBBiaaig base region Of q compound semiconductive material over 

the collector red™ forms the i ntrinsic base region in the bottom and on the sides of the 
emitter window. 

6. (currently amended) A method of manufacturing a heterojunction bipolar 

transistor comprising: 

providing a semiconductor substrate having a collector region; 

forming an intrinsic base region of a compound semiconductive material over the 

collector region; 
forming a reverse emitter window over the intrinsic base region; 
forming a first polysilicon layer over a portion of the intrinsic base region uncovered 

by the reverse emitter window; 
performing a chenv™l mechanical polish of the nolvsilicon laver to level the PPPfer 

crfr,™ of the r»olvsilicr»r> laver with the unoer surface of the reverse emitter 

window: 

rp ^infr the nolvsilic o * laver helow the nnoer surface of (he reverse emitter window 
tn for m an extrinsic bate structure o v er the intrinsic base region uncovered by 
the averse emitte r window; 
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feH««ggrowing a dielectric layer over the first polysilicon layer; | 
processing the reverse emitter window to form an emitter window having a multi- 

layer reverse insulating spacer therein; 
forming a second polysilicon layer over the dielectric layer and into the emitter 

window; 

processing the second polysilicon layer to form an emitter structure; 

processing the first polysilicon layer to form an extrinsic base structure over a portion 

of the intrinsic base region beside and spaced from the emitter structure; 
forming an interlevel dielectric layer over the collector region, the extrinsic base 

structure, and the emitter structure; and 
forming connections through the interlayer dielectric layer to the collector region, the 

extrinsic base structure, and the emitter structure. 

7. (original) The method as claimed in claim 6 wherein forming the intrinsic 
base region comprises forming a layer of compound semiconductive material of silicon- 
germaniuro, silicon-germanium-carbon, or a combination thereof. 

8. (original) The method as claimed in claim 6 wherein forming the intrinsic 
base region comprises forming a compound semiconductive material layer by selectively 
depositing, selectively growing, or field depositing, or a combination thereof. 

9. (currently amended) The method as claimed in claim ^Aereiftjvheieia; 
forming the reverse emitter window comprises forming a first insulating layer and a 

second insulating laye r: and 
rr ~Wm P T h» averse e ™«*r window comprises anisotropicaHv etching the first 
inc^tin^ laver ™A th,, second r^rin* 1a ver to form tm emitter window 
hgyjflg a multi-layer re verse insulating spacer therein. 
10. (currently amended) The method as claimed in claim 6 wherei njprmins an. 
H^n ^.io r of « ^nnnnd semiconductive m^rnl nyrr the collator re^n forms 
,h. ^insic base ^ rn in rh. bottom and on the rttfW of ft* *™*ter ^ dow ' P^ ccoaln S 
U ..U IM emitter window cimi prrr . uuU n.u pi f nll y nt Lhutfc, t he firnt hruluUu 0 luycr a n d th * 
^ ou ud insulatinfe layer to form nn unitlu nu li m ,, h n viu b u multi I n y o r t u torac ino o l iti nc 
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1 1 . (currently amended) A heterojunction bipolar transistor comprising: 
a semiconductor substrate having a collector region; 

aa iu u iuulo base region of a compound pernio onduotivo material ovw the collector 

an emitter window » bottom and sides over a portion of the kitrmoio 

feas ecollector region; 

m intrinsic base region of a comn o "nd semiconductive material on the bottom and the 

sides of the emi tter window; 
a multi-layer reverse insulating spacer around the periphery of the emitter window; 
an emitter structure in the emitter window inward of the multi-layer reverse insulating 

spacer; 

an extrinsic base structure over the remaining portion of th o iatrinoto bnso^ oJlsaor 
region; 

an interlevel dielectric layer over the collector region, extrinsic base structure, and 
emitter structure; and 

connections through the interlevel dielectric layer to the collector region, the extrinsic 
base structure, and the emitter structure. 

12. (original) The heterojunction bipolar transistor as claimed in claim 11 
wherein the intrinsic base region comprises a layer of compound semiconductive material of 
silicon-germanium, smcon-germanium-carbon, or a combination thereof. 

Claims 13 - 15. (cancelled) 

1 6. (currently amended) A heterojunction bipolar transistor comprising: 
a semiconductor substrate having a collector region; 

an emitter window h^ng a botto m and sides over a portion of The collector region; 
an intrinsic hase region nf a compoun d s ft micnnductive material on the bottom and the 

s^ des of the emitte r window: 
mi i i iuii u ic bo zo fegiea nf n Bempwad seaftieeBAwtive material over the collector 



a tirct poly:ilioon layer rvrr a pertiea nf tho intrinnio base region; 
a diolootrio layer over tho firot polyoilicon layer. 
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go cmittor window ovor a portion of the intrinoio base rogiom 
a multi-layer reverse insulating spacer around the periphery of the emitter window; 
an emitter structure in the emitter window inward of the multi-layer reverse insulating 
spacer; 

an extrinsic base structure over a portion of the intrinoio baoo cojigsttg region beside 

and spaced from the emitter structure; 
an interlevel dielectric layer; and 

connections through the interlevel dielectric layer to the collector region, the extrinsic 
base structure, and the emitter structure. 

17. (original) The heterojunction bipolar transistor as claimed in claim 16 
wherein the intrinsic base region comprises a layer of compound semiconductive material of 
silicon-germanium, siUcon-germanium-carbon, or a combination thereof. 

Claims 18 -20. (cancelled) 
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